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COMPLETE SPECIFICATION 
Letter Conveyor System. 



I, The Postmaster General, representing 
Her Majesty The Queen in the Right of 
Canada, of Ottawa, Province of Ontario, 
Canada, do hereby declare the invention, 
5 for which I pray that a patent may be 
granted to me, and the method by wliich it 
is to be performed to be particularly de- 
scribed in and by the following statement : - 

This invention relates to a new and im- 
Improved conveyor system which is especially 
useful in connection with letter-mail sorting 
systems. 

In the sorting of letter-mail it is desirable 
to have automatic means for diverting given 

15 letters from a conveyor at given positions 
along the conveyor. In order that this 
might be effected accurately it is necessary 
that the letters be carried by the conveyor 
at regularly spaced intervals. While it is 

20 possible to deposit letters on a simple, con- 
stant speed conveyor belt at regular inter- 
vals, this method of spacing the letters along 
a conveyor is by no means fool-proof . 

It is, therefore, an object of the present 

25 invention to provide a conveyor system in 
which the articles carried by a conveyor are 
automatically retained at spaced intervals 
along the conveyor by the action of the con- 
veyor itself. 

30 It is also an object of the present inven- 
tion to provide a conveyor system in which 
articles may be automatically dropped from 
the conveyor at predetermined positions 
along the length of a conveyor. 

33 A further object of the present invention 
is to provide such a conveyor system in 
which articles may be automatically chan- 
nelled from one conveyor to any one of a 
number of other conveyors. 

40 Yet a further object of the present inven- 
tion is to provide such a conveyor system 
in which the automatic dropping or channel- 
ling of the articles from a conveyor may be 
controlled by pattern codes imposed on the 

45 articles themselves. 



According to the present invention, a con- 
veyor system comprises an endless conveyor, 
a number of pusher members secured to the 
outer surface of said conveyor substantially 
perpendicular thereto at regularly spaced in- 50 
tervals therealong, and a number of parallel 
elongated members parallel and opposed to 
and substantially equidistant from ssdd outer 
surface of said conveyor, said members being 
spaced apart one from the other and adapted 55 
to receive the free ends of said pusher mem- 
bers therebetween, means to drive said con- 
veyor, and means for retaining articles be- 
tween said belt and said elongated members. 

In the preferred forms of the present in- 
vention a conveyor may be adapted to propel 
articles such as letters lying flat or standing 
on edge. When a conveyor is adapted for 
propelling letters lying flat said means for 
retaining articles between said belt and said 65 
elongated members comprises said elongated 
members themselves and two side guiding 
plates, one disposed on either side of said 
conveyor in order to retain the letters upon 
said elongated members.: When a conveyor 
is adapted to propel letters standing on edge, 
the outer surface of said conveyor then being 
in a substantially vertical plane, a conveyor 
bed plate is disposed beneath and extending 
between said elongated members and said 75 
conveyor. 

Also in the preferred form of the present 
invention letters being fed to a conveyor belt 
have been previously marked with a pattern 
code indicative of the points along the con- 
veyor at which the letter should leave the 
conveyor, said letters being scanned by an 
electronic code reading device, the pulses 
excited in said code reading device by said 
pattern code being adapted to electro-mecha- 85 
nical means to cause said letters to drop from 
said conveyor at the correct point. 

In the accompanying 'drawings which ill- 
ustrate the preferred embodiments of the 
present invention: 90 
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uri }^ ^" elevation of a conveyor 
. adapted to convey letters lying flat- 

f • r " ^ cross-section of a convevor 
adapted to convey letters on edge- ^^^^'^ 
l'^^ longitudinal section 'of a con- 
■ veyor adapted to convey letters lying fla? 

Fig!% " ^ P"*'^' longitudinal section*of 

fn./'fl}^ a partial plan of a convevor 
10 adapted to convey letters on edge- ^ 

veyofi ' ^ feeding station for a con- 

the'^ne' A ' °f F^g- 6 along 

15 Fig. 8 sho\ys an arrangement for controlled 
diversion of letters from a conveyor adapted 
to convey letters lying horizontal! 
plate!'; ^ "'^"^ selection 
^ crbss-sectional view of the 

S 11 if f " P'"'' xnechanisffi! 
adJnf;^ L ^ '^J-oss-sectibn of a conveyor 

Fig. 13 shows a cofitfbl Circiut fof Use In 
connection with gate control tmSs; ' 
30gu5loitlet?" P^"P^^«^« -i^w of a branch 

. . ^^^-'^^ ^ perspective view of a seconrt 
tyj^. of btanch guide outlet- 

Of ^Snit'g^iroSg?^^^^^ °^ ^ ^^^^'^ 'yP' 

'^yp|?f i^Lis^ot^itr" ^ '^^^'^ 

r^^^i^■ ^ perspective vie# of an inde- 
pendent stacker suitable for. us6 with brSch 
40^7°""'^ °' Shown iffS"?^ 

-^^fpesS^^^^ 

r.f^^' ^. perspective viev/ of a fifth tvoe 
of branch guide outlet. 

A ntimber of flat strips 1. of metal plastic 

?a'ce l^f SatTl?^ 
50rjSv h^^^H 5^^^ plane, are 

SOrjgidly held by means of cross-pieces 3 he 
tween two side guiding plates 4^ 5 
encfless belt 6 is held directly Tbove thS 
comb 8 't°r«^"' °^ the teeth 7 of a 

SSsSrface 9 of thfff. f'^"""^ ^J^^ °"ter 
assurrace y of the belt 6 extend downwardlv 

fndwVt Combs sim^r to [S 

mdicated by numeral 8 are secured tr, thl 
outer surface 9 of the belt 6 at^eJuIaSv 
60 Srelamnr;', t^f oblong. Thus if 
ouror example, is . placed upon the strins 1 



It Will be pushed alons by" the teeth"'7 Xf 
^ Tt'"^"?? when the bit 6^s drS^ ^ 
It will be understood that the n^p of f^.^ 
65 combs 8 and the teeth 7 therS? in the pre! 



sent specification is merely by wav 6f an 
example of one type of many type^of ousht? 
members which may be employed In c4 

Fig. 2 illustrates a conveyor adanted to 
propel Items such as letters standing on edi 
It will be noted that the outer surface 9 nf 7^ 
S^heltlr^*'^ of broa??:ces°f ' 

P^te lO^-s^riS/tldlL'meVa?^^^^^^^^^^^ 

s r"^jre^nrs^6VsfuVhS"^ 

right, it is necessary to reinforce ?he fl^v-K?" 
material of ^yhich the befus Sde rh^^^-^ 
aorte with rigid inserts 1 1 m ^«al " JnV 
such strong material whf^K ' °5 ^^^^er 
into the infer surSS iX^he bel?"^^- 
diately behind each of the Smbs 8^ 

ss^^'tJi^ifrSr~ ■ 

indicated it mav ' -^^ Previously 

Chain co/veyo'rSgtWaC?the'^?Se'o?^°^ 
''asking plate remote froS the sSfn, 1 

the backing plate 13 formed m 

typ^tate^i-gf- 1 -Sr- Of the^^^ 

sented^by the £oaf faSs fo'f tll^^'^^- f'^^' 
^boye each of the boK? 1^ ^'Each'S^^c^ 
doors 17 consists of strips fa w^ti, . - 
continuations of the <:tri-^. i '-u^^^^P ^orm 
is closed. Ange druS? , R "^^^^ '^^^f 
the underside of th^ cf^ ^v ^'"^ sepured to 

of movement of the bSt 6 tL 2^ ^^rection 

iTrs ir<!M sf.e'-.^i':^? 

ot an article propelled by 130 
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the conveyor between any given pair of 
combs 8. It will be noted that in order to 
present a smooth surface to the passage of 
the article into a box 16 over an open door 
^ 17, the strips la are continued around the 
drums 18. Depending upon the depth to 
which the teeth 7 of the combs 8 extend 
downwardly between the strips 1 and la, 
. grooves may be formed in the surface of 

10 the drums 18 to coincide with the spaces 
between the strips 1 and la. 

When the belt 6 is .driven at. relatively 
high speeds, the force of gravity niay^not be 
. sufficient to cause the articles propelled by 

15 the conveyor to fall into the boxes 16 when 
they encounter an open door 17. This is 
especially true of letters which miight well 
jump the gap left by an open door 17. In 

. order to avoid this, doors 19 pperiing .up- 

20 wards agaiinst. the direction of movemieint of 
th6 b'eit 6, may be used as shown in Fig. 4. 
Agaiih, doors 19, as in tlie case of the doors 
17, consist of strips .16 which, fqfrii a Qori- 
tinuatibn of the strips 1 when the door is 

;25 cipsed. Ill this cjise^ hinge drums 20 ar^ 
secutec^ to the underside of the strips lb 
SLt right-angle^ there^^ and at the end thefe^ 
of remote from the. beginning of. the .cbn-r 
yeybf . Tapering tongues 21 are provided on 
•jo t^^.^WS^ ,^^4"^. ?P e>:tending f^arwafcily with 
respect fp the direction of movement of the 
b^t 6, one .benejath,^^a^ seduted to each of 
the strips ib: Th6 Hinge dnims 20 aire pivot- 
able al?6Ut their longitudinal axes on pivots 

33 22. It will be seen. that an article oh the 
coiiveyqr vvifl be deflected downwardly into 
a box 16 on nieeting ah op6h doof 19. The 
underside of the tapered tongues 21 provides 
a sAbbth deflecting surface. 

to Fig. 5,^ when a[ conveyor is 
adapted for Conveying of propelling lettets 
and the like standing on edge, as shown, in 
Fig. 2, inwardly opening doors 23 are pro- 
vided to divert the letters from the conveyor. 
The . doors 23, similar in structure to those 
shoWn by the numeral 19 in Fig. 4, are used. 
The entire convey o^^ is, in effect, the same 
as thkf shown iri Fig. 4, but standitig on edge. 
The doors 23 consist of stripis. Ic secured, 
at the end fhefeof reniote from the beginning 
of the cbnyeyof , to hinge drums 24 which 
ire pro vidjkl with tapering tongues 25 and 
are piyotal)le about their longitudinal axes. 
In this embodiment, however, a broad belt- 
55 Conveyor 26, the Width of which is substan- 
tially equal to the length of the strips 1. 
is held adjacent the strips 1, external of the 
conveyor, at right-angles to the direction of 
. the motion ot.the belt 6 (which is anti-clock- 
^Qwise in all the figures concerned). 

Held slightly above the belf-conyeybr 26 
and extending from the hinged .or pivoted 
side of the doors 23 are guide plates 27. The 
upper edge of each of the guide plates 27 
•65 is progressively bent inwards with respect to 



the door 23 from which it extends in order 
to ensure that letters passing through the 
doors 23 are caused to fall flat on the belt 
conveyor 26. 

A further precaution which may be taken 70 
to ensure this is that the conveyor bed plate 
10 may be slightly transversely inclined, up- 
wardly from the belt 6 to the strips 1 as 
indicated in Fig. 2. This would cause th^ . 
letters, when diverted from the conveyor by 75 
the doors 23, to tend to lean away from the 
guide plates 27 and thus fall flat. 

Chutes 28 leading to boxes 29 are situated 
at the end of the belt conveyor 26 reniote 
from the strips 1. these being so positioned 
with respect to the doors 23 and the guide 
plates 27 that the doors 23 divert letters each 
into a given box: 29. 

.It will be seen froni Fig. 5 that, since the 
belt 6 is endless, an arrangement of strips 1 8*5 
and doors 23 as that illustrated might be 
used in conjunction with both sides of the 
belt 6,. the conveyor syst'eni being fed from 
either end. 

. The feed .of a conveyor as shown iri Fig. 9Q 
3 or 4 may be of the well known f.bller type 
such as is erhployed in. aiiitbrxiatic cancelling 
machines. The tiniing of such a feed mecha- 
nism may either be Controlled directly from 
the drive rollers 15 or from a sprocket co-95 
operating v^ith a chain (not shown) attached 
to bne.edge of the belt 6. The, timing toler- 
ance of the feed niechanism emplbyed may 
be quite large since the spacing betwberi the 
coinbs 8 is somewhat larger than the lairgest v 
letter arid as long as any given letter is fed 
between the desired two adjacent combs 8 
it will be correctly registered against the 
rearmost of the combs 8 by the pushirie 
aiction thereof. 105 

An alternative method of feeding letters 
to a conveyor adapted; to convey letters 
standing on edge, is . shown in Figs. 6 and 
7. At a feeding section 30 the strips 1 are 
gradually curved inwardly from their riormal 110 
position to a. position still parallel to but 
closer to the belt 6, this to pause the teeth 7 
of . the combs 8. to protrude therebetween'. 
At the end .of the feeding section 30 remote 
from the beginning of the conveyor the strips 115 
1 are discontinued, to be continued again at 
the previous, normal distance from the belt 
6. Thus, an opening 30a into the conveyor 
IS formed. Extending rearwafdiy the strips 
1 which continue beyond the feeding section 120 
30 (the words "rearwardly" and "beyond'* ' 
bemg used in relation to the direction of the 
movement of the belt 6) is a feed guide plate 
32 which is supported on a lateral extensiori 
lUa of the conveyor bed plate 10. From the 125 
point of contact with the strips 1, the feed ' 
guide plate 32 is gradually curved away 
trom the strips 1 and then extends parallel 
to the strips 1 in a direction opposite to the 
direction of movement of the belt 6. Thus 130 
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for the length of the feeding section 30, the 
belt 6, the strips 1 and the feed guide plate 

32 are parallel one to another. However, 
while the teeth 7 of the combs 8 protrude 

5 through the spaces between the strips 1 along 
the length of the feed section 30, they do 
not extend right to the feed guide plate 32. 

The lateral extension 10a of the conveyor 
bed plate 10 is inclined upwardly towards 

10 the feed guide plate 32 between it and the 
strips 1, and a guide rail 33 is secured there- 
to parallel to the feed guide plate 32. The 
guide rail 33 is so disposed as to be just 
beyond the reach of the teeth 7 and it ex- 

13 tends along the feeding section 30 to the 
point at which the feed guide plate 32 com- 
mences to curve inwardly to meet the ends 
31 of the strips 1. 

Letters are now fed, on edge, onto the 

20 lateral extension 10a of the conveyor bed 
plate 10 between the guide rail 33 . and the 
feed guide plate 32. Due to the mchnation 
of the lateral extension 10a, the letters will 
lean on the feed guide plate 32 with their 

25 lower edges abutting against the g^^df rail 

33 (as can be seen from Fig. 7). All that 
is now necessary to introduce the letters on 
to the conveyor is to push or pivot them 
about their lower edges until they lean on 

30 the external side of the strips 1, rather than 
on the feed guide plate 32 It will be seen 
that in this latter position the letters will be 
caught by the teeth 7 and propelled along 
thereby onto the conveyor proper. Ihe 
35 means employed to pivot the letters about 
their lower edges may be two or more 
plungers 35 cam-actuated to move inwardly 
in synchronization with the occurrence op- 
posite the plungers 35 of a space between 
40 two adjacent combs 8 on the belt 6. ine 
plungers 35 may be driven and synchronized 
with the belt 6 in a manner similar to that 
mentioned in connection with the well known 
roller type feed mechanism. 
45 The opening of the doors of the embodi- 
ments shown in Figs. 3. 4 and 5 requires a 
form of delayed control which will be. dis- 
cussed later in this specification. The em- 
bodiments shown in Fig. 8, however, per- 
50 mits direct control of the point of departure 
of a letter or the like from a conveyor. 

A series of channels are formed between 
selection bands 36 of flexible material ex- 
tending one above the other parallel to the 
55 strips 1 between the latter and the belt 6. 
There may be one or more sets of the bands 
36, as desired. However, they must be suf- 
ficiently narrow to pass between the teeth 7 
of the combs 8 and, therefore, oriented one 
60 set directly above a strip 1. Commencing 
with the lowest, the bands 36 terminate at 
successive openings 37 in the surface pre- 
sented by the broad faces of the strips 1. 
The band 36 terminating at each opening 37 
65 is attached to an outlet guide plate 38 which 



curves downwardly through the opening 37. 
The leading or upper edge 39 of the outlet 
guide plates 38 is slotted to allow free pas- 
sage of the teeth 7 of the combs 8. 

At the beginning of the conveyor, slightly 
in advance of the belt 6 in order to clear 
the combs 8, the bands 36 are attached each 
to a separate channel-selection plate 40. The 
channel-selection plates 40 are supported 
between the strips 1 and the letter-supporting 
surface 41 of the feed mechanism. In order 
to direct a given letter to a given opening 
37, the letter has to be fed onto the conveyor 
immediately beneath the band 36 which ter- 
minates at the opening 37 to which the letter 80 
is directed. 

The mechanism for effecting this will be 
seen by reference to Figs. 8, 9 and 10, the 
latter two figures showing detail. 

The sides 42 of the channel-selection 85 
plates 40 are of different lengths, being pro- 
gressively shorter from the lowest channel- 
selection plate 40 up. 

The. channel-selection plates 40 are sup- ; 
ported on. a platform 44 having studs 45 90 
thereon co-operating with holes 46 in the 
channel-selection plates 40 to prevent lateral 
movement, thereof. The studs 45 are of a 
length substantially equal to the combined 
thickness of all the channel-selection plates 95 
40. The platform 44 is rigidly attached to 
a rod 47 to the lower end of which is at- 
tached a wheel or roller 48. The wheel or 
roller 48 in turn rests upon the edge 49 of 
a cam 50. Supports 51 and 52 slidably sup- lOO 
port the rod 47 permitting vertical movement 
thereof but no lateral movement. The cam 
50 is of such dimension that when the rod 
47 is in its lowest position, the channel-selec- 
tion plates 40 on the platform 44 are all 105 
below the level of the broad faces 2 of the 
strips 1. 

Held immediately above the channel-selec- 
tion plates 40 is a pin-retaining plate 53 of 
substantially shallow U-shaped cross-section llO 
and no greater in overall width than chan- 
nel-selection plates 40. The pin-retaining 
plate 53 is disposed with the sides 54 there- 
of parallel to the longitudinal axes of the 
strips 1 and at a height above the level of 115 
the broad faces 2 of the strips 1 such that 
a very thick letter could pass beneath it at 
the level of the broad faces 2 of the strips 1 
with a clearance at least equal to the com- 
bined thickness of all the channel-selection 120- 
plates 40. 

A series of holes 55 are formed in the 
sides 54 of the pin-retaining plate 53 oriented 
in opposing pairs, one pair above each suc- 
cessive exposed portion 56 of the channel- 125 
selection plates 40. The pins 57 are pro- 
vided one in each of the holes 55 and each 
has depended from the outer extremity there- 
of a substantially L-shaped hook 58. The 
shanks 59 of the hooks 58 are substantially 130 
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normal to the plane of the channel-selection 
plates 40 and are of a length slightly greater 
than the combined thickness of the channel- 
selection plates 40. The arms 60 thereof pro- 
4ject inwardly at right-angles to the longitu- 
dinal axes of the channel-selection plates 40. 
The innermost ends of the arms 60 are 
broadened into flukes 61 which are somewhat 
narrower than the length of the exposed por- 
*0 tions 56 of the channel-selection plates 40, 
Opposite the outer extremity of each of 
the pins 57 is rigidly held a magnetic ham- 
mer 62. Situated above the pin-retaining 
plate 53 and one to either side thereof are 
IS two electrically operated relays 63, the arms 
64 of which are substantially T-shaped. The 
arms 64 of the relays 63 are so disposed 
that the cross-pieces 65 of the arms 64 are 
parallel to the sides 54 of the pin-retaining 
20 plate 53 and opposed to the inner extremi- 
ties of the pins 57. 

By means of the magnetic hammers 62 
and the relays 63 the pins 57 may be moved 
to one of two positions. When the relays 
25 63 are actuated the pins 57 are pushed by 
the cross-pieces 65 into their outermost posi- 
^ tion, the distance between the flukes 61 of 
an opposing pair of pins 57 then being greater 
than the width of the channel-selection 
30 plates 40. When the magnetic hammers 62 
are actuated the pins 57 are pushed by them 
into their innermost position, in which posi- 
tion the flukes 61 thereof are spaced apart 
at a distance less than the width of the chan- 
35 nel-selection plates 40. 

Thus it will be seen that if the cam 50 
is (revolved so that the channel-selection 
plates 40 are raised upon the rod 47 to their 
uppermost position, and if an opposing pair 
40 of magnetic hammers 62 is actuated, an op- 
posing pair of pins 57 will be moved to their 
innermost positions and the flukes 61 there- 
of will pass beneath the sides 42 of the 
channel-selection plates 40. As the holes 55, 
45 and therefore the pins 57, are oriented one 
opposing pair above each successive exposed 
portion 56 of the channel-selection plates 40, 
when the cam 50 revolves and lowers the 
rods 47 the flukes 61 of the inwardly-pushed 
50 pins 57 will engage the exposed portions 56 
immediately above them and retain against 
the pin-retaining plate 53 all those channel- 
selection plates 40 above the one the exposed 
portions 56 of which are resting on the flukes 
55 61. The remaining channel-selection plates 
40, i.e., those beneath the one resting imme- 
diately upon the flukes 61 will; of course, 
descend with the rod 47. 

Studs 45a, co-operating with the holes 46 
60 in the channel-selection plates 40, may be 
provided on the underside of the pin-retain- 
ing plate 53. The studs 45a are of dimension 
similar to and act in the same manner as 
the studs 45 on the platform 44. 
65 A letter may thus be caused to pass be- 



tween any given pair of channel-selection 
plates 40 by the synchronized action of the 
cam 50 and the magnetic hammers 62. If 
desired, a pattern code may be imposed 
upon a letter indicative of the opening 37 70 
through which the letter is to be deposited 
from the conveyor. This pattern code may 
be read by an electronic scanning device 66 
held beneath the letter-supporting surface 
41 of the feed mechanism (the latter surface 75 
41 may be of transparent material such as 
glass or plastic of the type known as "Pers- 
pex'". The word "Perspex" is a Registered 
Trade Mark. The cam 50 is synchronized 
with the movement of the belt 6 as in the 80 
feed mechanism. However, the timing of 
the cam 50 should be 180 degrees out of 
phase with respect to the timing of the feed 
mechanism, i;e., the cam should revolve in 
such a manner that the rod 47 is in its lowest 85 
position when the feed mechanism is actu- 
ated and in its uppermost position when the 
feed mechanism is quiescent. Thus as a 
letter is being scanned by the electronic scan- 
nmg device 66 the channel-selection plates ^0 
40 are being raised upon the platform 44 
and the rods 47 to their uppermost position 
mmediately beneath the pin-retaining plate 
53. As soon as the electronic scanning de- 
vice 66 has scanned the pattern code the 95 
requisite opposing pair of magnetic ham- 
mers 62 are actuated thereby. This causes 
the retention against the pin-retaining plate 
^3 of the requisite number of channel plates 
40 by means of the pins 57 and hooks 58, lo 
thus permittmg the passage of the letter, 
when fed onto the conveyor, between the 
correct bands 36 and thus from the conveyor 
through the correct opening 37. By the time 
the magnetic hammers 62 have been actuated ins 
and the required opposing pair of pins 56 
dnven to their innermost positions, the cam 
50 has revolvedi sufficiently to permit the rod 
47 to return to its lowest position. As soon 
as the channel selection plates 40 still re- iiq 
maming supported by the rod 47 have 
reached their lowest position, the feed 
mechanism is actuated and the letter which 
has just been scanned is ejected onto the 
conveyor into the "mouth" formed between lis 
the channel-selection plates 40 retained 
agamst the underside of the pin-retaining 
plate 53 by the flukes 61 of an opposing pair 
of pins 57 and the channel-selection plate 40 
left supported upon the platform 44. The* loo 
letter is then conveyed along the conveyor 
by means of the combs 8 until it reaches the 
opening 37 to which it is destined and 
through which it is deflected by an outlet 
guide plate 38. 

Figs. 11 and 12 show a method of control- 
ling the actuation of gates such as are indi- 
cated by numeral 23 in Fig. 5. for example. 
Two pms 67a and 676 are pivotally attached 
one to each side of the back of the belt 6 130 
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behind each comb 8 thereon. The pins 67a 
and 67Z7 extend through longitudinal slots 
68a and 68Z? formed in the backing plate 
13. Rigidly held in opposition each to one 
5 of the parallel rows of pins 67a and 676 so 
formed along the back of the belt 6 are 
transversely-arcuate, pin-guide supporting 
plates 69a and 69b. The plates 69a and 
696 extend substantially along the length of 

10 the backing plate 13 and are held close to 
the free ends 70 of the pins 67a and 67b. 
The arcuate shape of the plates 69a and 696 
is such that in cross-section the respective 
plates 69a and 696 form part of a circle 

15 each about the point lying in the plane in 
which the pins 67a and 676 respectively are 
attached to the belt 6. Thus if the pins 67a 
were pivoted in a transverse plane normal 
to the plane of the belt 6 the free ends 70 

20 thereof would describe circles concentric ^ 
with and of slightly smaller radius than the 
circle an arc of which is formed by the 
cross-sectional configuration of the plate 
69a opposing the aforesaid pins 67a. 

25 Extending along and rigidly attached to 
the concave surface of the plates 69a and 
696 are pin guides 71a to 7ld and 72a to 
72d. The pin guides 71a to 71d are L- 
shaped in cross-section and are spaced about 

30 the concave surface of the plate 69a so that 
the foot 73 of the "L" extends radially from 
the plate 71a, the upright arm 74 of the "L" 
being remote from the plate 71a. The pin 
guides 72a to 72d are similarly mounted on 

35 the concave surface of the plate 696. 

The free ends 70 of the pins 67a and 676 
are spatulate and the broad faces thereof lie 
in the plane in which lie all the pins 67a 
and 676 in one row. The dimensions of 

40 the pin guides 71a to 71d and 72a to 72d 
are such that a pin 67a and 676 passing be- 
tween any two adjacent guides would rest 
on the upper edge 75 of upright arm 74 
of the guide immediately beneath the pin 

45 67a and 676. The spatulate end 70 thereof 
extending beyond the edge 75 and passing 
above the foot 73 of the guide 71a to 7ld 
and 72a to 72rf. 

Considering now Fig. 12 in particular and 

50 assuming the direction of motion of the belt 
6 to be from left to right of the drawing, 
the two lower pin guides 71a and 716 and 
72a and 726 extend along the plates 69a 
and 696 from substantially the same vertical 
55 line normal to the longitudinal axes of the 
aforesaid plates whereas the pin guides 71c 
and d and 72c and d extend along the plates 
69a and 696 from points spaced at relatively 
short intervals along the length of the plates. 
60 Two grooves 76 and 77 are formed in the 
leading drive roller 15 at the beginning of 
the conveyor one aligned with the space 
between the pin guides 716 and 71c on plate 
69a, and one aligned with the space between 
65 pin guides 726 and 72c- on plate 696. Pass- 



ing about the leading roller 15 one in each 
of the grooves 76 and 77 are two substan- 
tially U-shaped pin-aligning channels 78 and 
79. The channels 78 and 79 are so held 
that the mouth of the "U" faces outwards '^0 
with respect to the circumference of the rol- 
ler 15 and also so that the inner surface of 
the lower side 80 of the channels 78 and 79 
are aligned respectively with the edges 75 
of the pin guides 716 and 726. 75 

Extending from the terminal point of the 
lower side 80 of each of the channels 78 
and 79 to the edges 75 of pin guides 71a 
and 72a are guide members 81. A gate 82 
is hinged at the point of commencement of 80 
the edges 75 of each of the pin guides 716 
and 726 which gate extends to the terminal 
point of the lower side 80 of each of the 
channels 78 and 79. In a similar manner a 
gate 83 extends between the point of com- 85 
mencenient of the edges 75 of each of the 
pin guides 71c and 72c, at which point it 
is hinged, to the point olE commencement of 
the edges 75 of each of the pin guides 716 
and 726. Yet again a gate 84 extends in 90 
similar manner between the pin guides 7 Id 
and 72c and 72d and 72c. 

The gates 82, 83 and 84 are all so posi- 
tioned as to give the minimum resistance 
when closed to the pins 67^ and 676 pass- 95 
ing thereover. This may be seen by refer- 
ence to Fig. 12 wherein the free end of each 
gate 82, 83 and 84 when closed lies slightly 
below the level of the preceding pin-support- 
ing surface, i.e., the pin-supporting surface j 00 
85 of gate 83, when closed, lies, at its lowest 
point, slightly below the level of the pin- 
supporting surface 86 of the gate 82. 

At the end of the conveyor, guide members 
87 and 88 extend from the edges 75 of the 205 
pin guides 71a to 7 Id and 72a to 72d re- 
spectively. The arrangement of the guide 
members 87 and 88 is such that the pins 
67a and 676 passing along the edges 75 of 
the pin guides 71a to 7 Id and 72a to 72d hq 
are directed into U-shaped channels 78a and 
79a respectively as is clearly shown in Fig. 
12. The channels 78a) and 79a encircle the 
drive roller 15 at the end of the conveyor 
in grooves 89 and 90, which are co-planar j 15 
with the grooves 76 and 77, and may be con- 
tinuations of the channels 78 and 79 so that 
the pins 67a and 676 are supported through- 
out one complete circuit about the drive rol- 
lers 15. If desired, of course, the arrange- j20 
ment as described above in connection with 
Figs. 11 and 12 may be duplicated at the 
back of the conveyor in the event that one 
belt 6 is adapted to operate two conveyors. 

Referring once again to Fig. 11, it will be 125 
seen that pairs of coils 91 may be located at 
intervals along the length of the plates 69a 
and 696 so disposeid that they are held sub- 
stantially between the various pin guides 71a 
to 7 Id and 72a to 72d and the corresponding 130 
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plates 69a and 696. The p^iirs of coils 91' 
are so spaced apart that the spatulate ends 
70 of the pins 67a and 676 may pass there- 
between. 

3 Alternatively, light-transmitting tubes 92 
may be used in place of the coils 91. The 
tubes 92 extend through the plates 69a and 
696 and curve inwardly upon one another 
substantially in the space partially enclosed 

10 by the pin guides 71a: to 7ld and 72a to 72rf 
so that the ends of the tubes 92 in the afore- 
said space are directed towards one another. 
Light is introduced into one of the tubes 92 
by means of a lamp 93, see Fig. 11. This 

15 light is transmitted along the one tube 92, 
passes into the other tube 92 at the outer end 
of which is located a photocell 94. 

Assuming that the conveyor has sixteen 
gates therein the pairs of coils 91 or tubes 

:20 92 are located along the length of the plates 
69a and 696 as is illustrated in Fig. 12. The 
16 boxes 95 are divided into groups of four 
and the pin guides 71a to 7ld mounted on 
plate 69a represent each one group of four 

^5 boxes 95. Thus four pairs of coils 91 or 
tubes 92 are spaced along the plates 69 in 
between it and the pin guide 71a each suc- 
cessive pair being aligned with the side of 
each successive box 95. in the first group of 
^ 30 four thereof, nearest the beginning of the 
conveyor. Four pairs of coils 91 or tubes 
92 are spaced along the plate 69a between 
it and the pin guide 716 each aligned with 
the edge of the boxes 95 in the second group 

-35 of four thereof nearest the beginning of the 
conveyor. Similarly four pairs of coils 91 
or tubes 92 are spaced along the plate 69a 
between it and each of the pin guides 71c 
and 7ld. 

\4Q Pairs of coils 91 or tubes 92 are also spaced 
along the plate 696 aligned with the edges 
of the boxes 95 nearest the beginning of the 
conveyor, only in this instance the pair of 
coils 91 or tubes 92 aligned with the first 

45 of the boxes 95 is disposed between the plate 
696 and the pin guide 72a, the pair of coils 
91 or tubes 92 aligned with the second box 
95 is disposed between the plate 696 and 
the pin guide 726. The pairs of coils 91 

.50 or tubes 92 which are aligned with the third 
and fourth boxes of boxes 95 are disposed 
between the plate 696 and the pin guides 72c 
and 72d, Similarly the pairs of coils 91 or 
tubes 92 aligned with the boxes 95 in the 

55 second, third and fourth groups of four there- 
of are successively disposed on a level with 
the pin guides 72a to 72d. 

Letters, as they are fed onto the conveyor, 
are scanned by an electronic scanning devic© 

•60 similar to that shown in Fig. 8 which, with 
the aid of a magnetic drum type memory, 
actuates the gates 82, 83 and 84 mounted 
on the plates 69a and 696 respectively so 
that the pins 67a and 676 attached to the 

^65 belt 6 behind the comb 8 immediately pre- 



ceding the letter scanned will be directed to 
ride along the edge 75 of a specific pin guide 
71a to 7 Id and a specific pin guide 72a to 
72d, Let us assume that all letters to Mon- 
treal must be deposited in the ninth box. 95, 70 
indicated in Fig. 12 by the numeral 9a. The 
electronic scanning device will receive im- 
pulses upon scanning a Montreal letter cor- 
responding to the name "Montreal". These 
signals are then applied to a magnetic drum 75 
which, in response thereto, supplies the cor- 
rect signals required to open gate 83 on plate 
69a and to open the gate 82 on the plate 
696. Thus the two pins 67a and 676 mounted 
behind the comb 8 pushing the Montreal 80 
letter are directed one onto the edge 75 of 
the pin guide 71c and one onto the edge 75 
of the pin guide 72a. By studying figure 12 
it will be noted that the two pins 67ai and 
676 will only pass between a pair of coUs 91 85 
or tubes 92 simultaneoxisly when in line with 
the edge of the ninth box 95 nearest the 
beginning of the conveyor. 

When pairs of coils 91 are used one coil 
is activated whereupon a current is induced 90 
in the other coil of the pair, thus a steady, 
induced voltage appears across the terminals 

96 of the non-activated coil. Similarly the 
light from the lamp 93 passing through the 
tubes 92 excites a steady voltage in . the 95 
photocell 94. In either case when the spatu- 
late end 70 of the pins 67a and 676 pass* 
between any two coils 91 or tubes 92 the 
voltage in the non-activated coil 91 or the 
voltage excited in the photocell 94 dis- jqO 
appears. This, however, only occurs during 
the period in which the spatulate ends 70 

of the pins 67a and 676 pass therebetween 
so producing a negative-going pulse. 

Fig. 13 illustrates a circuit which will only 1Q5 
supply a pulse when two other pulses are 
applied thereto simultaneously. One side 
of the coil 91 in which a voltage is induced 
or the photocell is connected to the anode 

97 of a diode 98. The cathode 99 of the no 
diode 98 is connected to ground through a 
resistance 100 and a by-pass condenser 101 
together with the other terminal of the coD 

91 or the photocell 94. The cathode 99 of 
the diode 98 is also connected to the anode 
102 of a second diode 103. If the pairs of 
coils 91 or tubes 92 mounted on the plates . 
69a and 696 respectively and both in align- 
ment with the same box 95 are connected 
to such circuits as above described, and if 12O. 
the cathodes 104 of the diodes 103 are con- 
nected to a common cathode resistance 105. 
a pulse may be taken off the side of the 
common cathode resistance 105 above ground 
only when a pulse is applied to each of the 125 
anodes 97 simultaneously. 

Thus it will be seen that only when two 
pins 67a and 676 secured to the belt 6 be- 
hind any one comb 8 pass between a pair of 
coils 91 or tubes 92 simultaneously will a 139 
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pulse appear at the common junction of the 
cathodes 104 and the resistance 105. This 
pulse may then be used to open the appro- 
priate gate (i.e. 23 of Fig. 5) in order to 
5 divert the letter immediately following the 
comb 8, behind which the particular pins 
67a and 61b are attached, into the box with 
which the particular pairs of coils 91 or 
tubes 92 are aligned. 

10 While a very specific method of control- 
ling the operation of gates (such as those 
indicated by numeral 23 in Fig. 5) has been 
described, it will be understood that many 
different types of electro-mechanical means 

15 may be employed to operate the appropriate 
gates at the correct time. The particular em- 
bodiment described is not to be considered 
as limiting the invention to that particular 
embodiment. 

20 As an additional refinement to a conveyor 
of the type disclosed in Fig. 5 when the gates 
23 thereof are controlled in the manner de- 
scribed above, branch guides such as are, 
shown in Fig. 14 may be used. In the sort- 

2^ Lag of mail it is always advantageous to 
arrange for the sorted letters to be stored in 
stacks and all facing in the same direction. 
When the direction of a letter is changed 
while the letter is travelling at a relatively 

30 high speed it is difficult to ensure that the 
letters will all fall into the storage space 
provided in the desired manner. The object, 
therefore, of the embodiment shown in Fig. 
14 is to halt the motion of the letters sub- 

35stantially in the direction of the conveyor 
prior to or simultaneously with the actuation 
of means to change the direction of motion 
of the letter. 

The operation of the branch guides shown 

40 in Fig. 14 is as follows : When the gate 23 
opens the letter is deflected into a branch 
guide 106 which has side walls 107 and 108 
and a base plate 109. The branch guide 106 
should preferably extend away from the con- 

45veyor at an angle substantially similar to 
that at which the letter is automatically de- 
flected by the gate 23, i.e. once the letter is 
deflected by the gate it is then permitted to 
proceed in a straight line. 

50 At the outer end of the branch guide 106 
is a stopping plate 110 against which the 
letter will be brought to rest. The length 
of the branch guide 106 is, accordingly, no 
greater than the distance over which a letter 

35 will be carried by the momentum imparted 
to it by the conveyor itself. The side wall 
107 of the branch guide 106 adjacent the 
conveyor does not extend the full length of 
the branch guide itself but is terminated at 

60 a distance from the stopping plate 110 at 
least as long as the longest letter which will 
be passed through the conveyor. 

Opposing the space left between the outer 
end of the side wall 107 and the stopping 
5g plate 110 is a chute 111 which, at the por- 



tion thereof level with the branch guide 106, 
is substantially vertical but which, at the 
portion thereof below the level of the branch 
guide 106, curves under the branch guide 
106. The chute 111 terminates at the rim 70 
of a storage box 112, the curve of the chute 
being such that at the point of contact with 
the rim 112^2 of the box 112 the plane of 
the chute surface is almost horizontal. 
Known means may be employed to mount '^5 
in the storage box 112 a vertically adjustable 
bottom plate (not shown) which can be sys- 
tematically lowered as letters fall thereinto. 
This avoids the possibility of a letter turning 
over in the course of a relatively long drop 80- 
from the rim 112a of the storage box 112 
to the bottom plate thereof. 

Extending through the side wall 108 op- 
posite the space between the end of the side 
wall 107 and the stopping plate 110 are a 85 
series of pushers 113. The pushers 113 may 
be actuated by cam means (not shown) syn- 
chronously geared to the drive rollers 15 of 
the belt 6. Assuming that a series of, for 
example, 16 branch guides 106 are spaced 90 
along the length of a conveyor at intervals 
corresponding to the space between the 
combs 8 on the belt 6 the actuation of the 
pushers 113 may be timed to correspond with 
the arrival at the stopping plate 1 10 of a 95 - 
letter directed through the corresponding 
gate 23. 

Thus as a letter is deflected through a 
gate 23 into a branch guide 106 it is carried 
by its own momentum to the stopping plate lOO 
110 whereupon the pushers 113 actuated and 
the letter is pushed off the base plate 109 ' 
in the direction of the chute 111. The letter 
then slides down the chute 111 and is de- 
posited in the storage box 112 address up 105 
or otherwise according to the way in which 
it was fed into the conveyor. 

It may here be mentioned that various 
means may be employed to direct the letter 
from the base plate 109 to the chute 111,110 
i.e. an air blast, or, if operation is relatively 
slow, merely the inclination of that portion 
of the base plate 10 opposite the chute 111 
downwardly towards the chute 111. 

Another and particularly simple method US 
of stopping the movement of a letter along 
a branch guide 106 and then directing the 
letter from the branch guide 106 into the 
chute 111 is to employ a strip of fur 119 
attached to the inner surface of the side wall 12O 
108 opposite the chute 111 (see Fig. 20). 
The pile of the fur should lie in a direction 
generally towards the stopping plate 110. 
In this arrangement a letter travelling along 
the branch guide 106 encounters the fur 119, 125 
forces the individual hairs of the fur to lie 
flat, the letter eventually coming to rest 
against the stopping plate 110. The action 
of the fur 119 at this point is to retard the 
movement of the letter before it actually 130 
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strikes the stopping plate 110 and to reduce 
the rebound of the letter from the stopping 
plate. Once the letter has been stopped, the 
hairs of the fur 119, having been flattened by 
Sthe letter, will tend to resume their normal 
outstanding position. The force thus exerted 
against the letter in a direction away from 
the side wall 108 will be sufficient to push 
the letter through the space between the 
10 outer end of the side wall 107 and the stop- 
ping plate 110, onto the chute 111. This 
action is enhanced if the base plate 109 is 
slightly sloped at this point towards the 
chute 111. 

15 As has been indicated by the preceding 
paragraphs the specific form of the apparatus 
employed to transfer the letter from the 
branch guide 106 to the chute 111 is not 
important. The important point is that the 

20 movement of the letter in the initial direc- 
tion upon ejection from the conveyor be 
halted and that movement then be imparted 
to the letter in another direction such that 
stacking of the letter in a predetermined 

25 position is possible. 

If the operation of a conveyor is relatively 
slow advantage can be taken of the embodi- 
ment described in Fig. 14 to double the 
number of outlets of a conveyor. This will 

30 be seen by reference to Fig. 15. A center 
wall 114 is centrally located in the branch 
guide 106 dividing it into two compartments 
106a and 1066. At the end of the center 
wall 114 nearest the conveyor a gate 115 is 

35 located so that by actuation thereof a letter 
diverted by the gate 23 concerned may be 
directed into either of the compartments 106a 
and 1066. The side walls 107 and 108 in 
this embodiment both extend to the stopping 

40 plate 110. However, the base plate 109 is 
discontinued at a point spaced from the stop- 
ping plate 110 a distance at least equal to 
the longest letter to be conveyed by the con- 
veyor. Located beneath the compartments 

45 106a and 1066 and occupying the space left 
between the termination of the base plate 
109 and the stopping plate 110 are two gates 
116a and 1166 hinged beneath the side walls 
107 and 108 and opening downwards when 

50 actuated. 

The gates 115 and 116a and 1166 are all 
cam-actuated and are geared to the drive 
rollers 15. The timing of these gates is such 
that the gate 115 will open the compartments 

55 106a and 1066 alternatively with the occur- 
rence of a comb 8 opposite the appropriate 
gate 23 and that the gates 116a and 1166 
will be opened alternatively also in time with 
the occurrence of the comb 8 at a gate 23. 

60 The order in which the gates 116a and 1166 
open in relation to the movement of the 
gate 115. however, is that the gate 116a or 
1166 beneath the compartment 106a or 1066 
which has been closed off by the gate 115 

65 is the one which opens. Thus if two letters 



immediately following one another, being 
conveyed by adjacent combs 8, are directed 
into the same branch guide 106, the first 
letter may be directed into the compartment 
106a, the gate 116a beneath which being 70 
closed. As soon as this letter is in the com- 
partment 106a and the comb pushing that 
letter arrives at the gate 23 concerned, the 
gate 115 is actuated closing off the compart- 
ment 106a and opening the compartment 75 
1066. When this occurs the gate 116a auto- 
matically opens and the gate 1166 which 
had previously been opened now closes so 
that the second letter is supported in com- 
partment 1066 thereby. This alternate open- 80 
ing and closing of the gates 116a and 1166 
with the movement of the gate 115 continues 
automatically irrespective of whether any 
letters; are directed into branch guides 106 
by the appropriate gates 23. 85 

Directly beneath the gates 116a and 1166 
and aligned with the center wall 114 is situ- 
ated a gate 117. The gate 117 is hinged 
along its lower edge to the point of con- 
vergence 118 of two chutes 111a and 1116 90 
disposed back to back, both curving down- 
wardly and outwardly from the point of con- 
vCTgence 118. The gate 117 moves through 
an arc subtending the angle substantially be- 
tween the lower edges of the side walls 107 95 
and 108 and the point of convergence 118 
of the chutes 111a and 1116. Thus when 
either of gates 116a or 1166 is opened the 
letter which is permitted to drop may be 
deflected down either of the chutes 111a or lo 
1116 according to the position of the gate 
117. 

A control of the gate 117 may be eiBfected 
in a manner similar to that described above 
in connection with Figs. 11 and 12. A third 105 
pin 119 may be attached to the belt 6 be- 
hind each of the combs 8 disposed substan- 
tially half-way between the pins 67a and 
676 (see Fig. 11). These pins may be guided 
about drive rollers 15 (see Fig. 12) by means no 
of pin-aligning channels similar to those in- 
dicated by numerals 78 and 79 of Fig. 12. 
Two pin guides 120 and 121 are held oppos- 
ing the inner surface of the belt 6 interme- 
diate the pin-aligning channels, and a gate 115 
is disposed at the end thereof closest the be- 
ginning of the conveyor in order to divert 
the intermediately located pins 119 into 
either one of the pin guides" 120 and 121. 
Along one of the additional pin guides 120 12 
and 121 are disposed a series of pairs of 
coils or tubes, such as those indicated by 
numerals 91 and 92 of Fig. 11, one aligned 
with each outlet gate along the length of 
the conveyor. 125 

As each letter is scanned prior to enter- 
ing the conveyor the pin guides 67a and 676 
behind the comb 8 immediately preceding 
the letter scanned are directed into the pin 
guides 71a to 7 Id and 72a to 72d according 130 
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to the impulses derived from the scanning 
of the letter, as previously described. At the 
same time the pin 119 attached to the back 
of the comb 8 immediately following the 
5 letter scanned is directed into one of the 
pin guides 120 and 121. This may be ac- 
complished by well known electronic delay 
means which delays actuation of the gate 
at the entrance of the pin guides 120 and 
10 121 by a time interval equivalent to the dis- 
tance between two adjacent combs 8. 

Referring now to Figs. 11 to 15 in con- 
junction, the gates 117 are biased to one side 
of the arc through which they rotate. Thus 
15 if a letter is destined to the storage box 112 
at the lower end of the chute 111a or 1116 
onto which the letter will be deflected by 
the gate 117 when in its quiescent position, 
no additional impulse, other than that de- 
20 rived from the pins 67a and 676 and actuat- 
ing the gate 23, will be required. If, on 
the other hand, a letter is to be directed into 
the storage box 112 beneath the chute 111a 
or 1116 closed off by the gate 117 when in 
25 its quiescent position, an impulse will be 
required to change the position of the gate 
1 17. Let us assume that two letters imme- 
diately following one another on the con- 
veyor are to be directed one onto the chute 
3Qllla beneath a certain branch guide 106 
and one onto the chute 1116 beneath the 
same branch guide 106. If the gate 117 is 
so biased, when quiescent, as to . deflect let- 
ters onto the chute 111a, the pin 119 attached 
35 to the rear of the comb 8 immediately fol- 
lowing, i.e. pushing, the first of the two let- 
■ ters will be diverted into the pin guide 120, 
for example, along which no coils 91 or 
tubes 92 are located. Thus no pulses will 
40 be derived from this pin 119, and the letter 
will automatically be dropped onto chute 
111a. Since the second letter, however, is 
to be directed onto the chute 1116, the pin 
119 attached to the back of the comb 8 im- 
45 mediately following and pushing the second 
letter will be diverted into pin guide 121 
which has along its length pairs of coils 91 
or tubes 92 aligned with each of the gates 
23. Thus when the second letter is about 
50 to be dropped from whichever of the com- 
partments 106a or 1066 into which it has 
been directed by the gates 115, an impulse 
will be generated by the passage of the pin 
119 between the coils 91 or tubes 92 aligned 
55 with the outlet concerned. This impulse may 
then be used to actuate the gate 117 so di- 
verting the second letter onto the chute 1116. 

It will be remembered that a letter is being 
dropped from one of the compartments 106a 
60 and 1066 of a branch guide 106 while the 
letter following immediately, if any, is being 
directed into the other of the compartments 
I06a and 1066. It is accordingly essential 
that the impulses derived from the pins 119 
65 be delayed by a time interval equal to the 



distance between two adjacent combs 8. 
hence the necessity of employing the pin 
119 attached to the rear of the comb 8 
immediately following the letter concerned 
rather than that attached behind the comb 70 
8 immediately preceding the letter concerned 
as in the case of the pins 67a and 676. 

In order to reduce the overall length of 
a sorting conveyor, it may be advantageous 
to use conveyors having branch guides ar- 75 
ranged in pairs, such as those indicated by 
numerals 122 and 136 in Figs. 16 and 17. 
The gates 121' and 137 respectively are ar- 
ranged, in this embodiment, in pairs, along 
the length of the conveyors 120' and 135 80 
respectively. Considering the branch guides 
122 of Fig. 16 in detail, each of a pair of 
gates 12r leads into a branch guide 122. 
The branch guides 122 lead from each such 
pair of gates 121'. 85 

Each gate 121' feeds into a branch guide 
122. The branch guides 122, leading from 
each pair of gates 121', extend in side-by- 
side relation one to each other, sidewardly 
and downwardly in respect of the conveyor 90 
120'. As they extend from the conveyor 
120', each pair of branch guides 122 gradu- 
ally lean away from one another, and to- 
wards the ends thereof, openings 123, at • 
least equal in length to the longest standard 95 
size envelope, are provided in the walls 124, 
the walls 124 being the wall of each guide 
remote from its companion branch guide. 
Each branch guide 122 is terminated by an 
end wall 125. jqO 

Thus when a letter is fed into a branch 
guide 122 it travels the length thereof, is 
halted by the end wall 125, and then falls 
outwardly through the opening 123 due to 
the inclination of the branch guide 122 to 
the vertical and the effect of gravity on the 
letter. It will be noted that two letters one 
directed into each of a pair of branch guides 
122 will fall therefrom below and substan- 
tially one to either side of the conveyor 120. j iq 

As a letter falls from an opening 123 in 
a branch guide 122 it moves about its lower 
edge into a substantially horizontal position. 
This permits the use of a stacker such as 
shown in Fig. 18. A three-sided tray 126 
is held against an inclined surface 127 be- 
tween guide flanges 128 by means of a hook 
129 which engages a drive chain 130. The 
drive chain is an endless chain held about 
sprocket wheel 131 and driven by a motor 12O 
(not shown) held within the frame 132 of 
the stacker. 

When sorting commences the tray 126. 
the open side of which faces away from tlie 
inclined surface 127, is so positioned that I25 
the bottom 133 thereof is just below the 
bottom of and opposing the opening 123 
in a branch guide 122 (see Fig. 16). A 
photo-cell (not shown) is located just beneath 
the opening 123 in each branch guide 122. 130 
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TKus, as more and more letters fall into the 
tray 126, light is gradually obscured from 
this cell. When this occurs the signal so 
produced in the cell starts the motor driving 
5 the chain 130 and causes the tray 126 to be 
lowered. Once the letters in the tray 126 
are lowered sufficiently to allow light to reach 
the cell again, the motor stops. In this man- 
ner the distance each letter has to fall re- 

10 mains relatively constant since the tray 126 
is continually lowered as it fills with letters. 
This type of stacker also ensures that all 
letters remain facing the same way as in the 
conveyor 120' which facilitates their feeding 

15 into another sorter for further sortation, if 
required. 

The branch guides 136, shown in Fig. 17, 
are also admirably suited for use with a 
stacker such as shown in Fig. 18. Here the 

20 branch guides 136 extend from a pair of gates 
137 in side-by-side relationship and curve 
so as to extend after leaving the conveyor 
135 substantially parallel thereto. 
The branch guides 136 are terminated by 

2.5 end walls 138 and extending for a distance 
at least the length of the longest standard 
size envelope back from the end walls 138, 
an opening (not visible) is provided in the 
bottom of each branch guide 136. Extend- 
> 30ing downwardly from the inside walls 139 
of the branch guides 136 are outwardly- 
curving chutes 140. 

In the case of the chutes 140 the letters 
are deposited in the tray 133 of the stacker 

35 132 shown in Fig. 18 facing the reverse way 
from letters deposited into the tray 143 by 
branch guides 122 of Fig. 16. 

By the use of a multi-box type stacker as 
shown in Fig. 19, one conyeyor with, for 
example, sixteen outlets can be adapted to 
supply letters to a number of boxes far in 
excess of the number of outlets from the 
conveyor. For purposes of illustration, the 
conveyor 135 and its associated branch 

^3 guides 136 of Fig. 17 has been shown feed- 
ing a multi-box type stacker in Fig. 19. 
Encircling the conveyor .135 and the branch 
guides 136 are two annular tracks 141 and 
142 which are coaxial and axially spaced 

50 apart by a distance slightly greater than the 
width of the chutes 140. Within the tracks 
141 and 142 are drive chains 143 between 
which are pivotally suspended a plurality 
of boxes 144. The boxes 144 are divided 

-55 into two halves 144a and 144Z? by a centre 
wall 145 extending substantially parallel to 
the axis of the circular tracks 141 and 142. 

The spacing of the boxes 144 about the 
tracks 141 and 142 is such when one half 

£0 14-4a of a box 144 is in position to receive 
letters falling from a right hand chute 140, 
the other half 1446 of another box 144 will 
be in position further around the tracks 141 
and 142 to receive letters from the companion 
^5 left-hand chute 140. By moving the chain 



143 the boxes 144 may be revolved about 
the axis of the tracks 141 and 142, so that 
the then inwardly disposed halves of two 
further boxes 144 may be held adjacent the 
lower ends of the chutes 140. 70 

If there are eight boxes 144 about the 
conveyor 135 at each point of division there- 
from of a pair of branch guides 136, and, if 
there are eight pairs of branch guides 136, 
then, since each box 144 is divided into two 75 
halves 144fl and 1446, there are available a 
total of 128 receptacles which can each be 
used at different times to represent at least 
two final destinations, thus giving in effect 
a sorter with at least 256 outlets. 80 

When in use, letters may be sent through 
a conveyor 135 associated with the multi- 
box type stacker in a series of runs, the boxes 

144 being rotated about the conveyor 135 
so that a new pair of half-boxes 144a and 85 
1446 come opposite the chutes 140 after 
each run. The rotation of the boxes 144 
may be affected by a series of motors con- 
trolled by the single switch which may be 
operated by a human operator at the end 90 
of each cycle of operation. The various 
half -boxes 144a and 1446 may be emptied 
by hand as they pass above the conveyor. 
The gates 137 of the conveyor 135 may be 
operated by remote control in the manner 95 
previously described in connection with Figs. 

12 and 13 as may also the gates 121 of the 
conveyor 120 shown in Fig. 16. 
What I claim is: — 

1. A letter conveyor system comprising j^qq 
elongated letter-supporting means defining 

a path along which letters may slide, an 
endless conveyor at least a part of a span 
of which extends along said letter-support- 
ing means adjacent thereto, means for driv-105 
ing said conveyor, pusher members secured * 
to said conveyor at uniformly spaced in- 
tervals therealong. each of said pusher 
members extending wholly across said path 
as to be in motion-imparting engagement 1 10 
with a letter lying in said path, a plurality 
of means for withdrawing letters from said 
path disposed at stations spaced at intervals 
along said path, information storage means, 
means for supplying said storage means 115 
with information indicative of the station 
along said path at which a given letter is to 
be withdrawn, said storage means being ad- ' 
apted to operate the withdrawing means at 
the station corresponding to said informa-i20 
tion after a time delay determined in ac- 
cordance with the position of said station 
along said path and the rate of travel of 
said conveyor. 

2. A letter conveyor system comprising \25 
an elongated channel adapted slidably to 
support letters substantially in a given 
plane, an endless conveyor at least a part of 
which extends along said channel adjacent 
thereto, means for driving said conveyor, 130 
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pusher members secured to said conveyor 
at uniformly spaced intervals therealong, 
each of said pusher members extending 
wholly across the lov^er part of said channel 
5 at an angle to said given plane, a plurality 
of means for withdrawing letters from said 
channel disposed at stations spaced at inter- 
vals a-long said channel, information storage 
means, means for supplying said storage 

10 means with information idicative of the 
station along said channel at which a given 
letter is to be withdrawn, said storage means 
being adapted to operate the withdrawing 
means at the station corresponding to said 

15 information after a time delay determined 
in accordance with the position of said 
station along said channel and the rate of 
travel of said conveyor 

3. A letter conveyor system as claimed in 
20 Claim 2 in which each of said withdrawing 

means is movable into and out of said 
channel. 

4. A letter conveyor system as claimed in 
Claim 2 in which each of said withdrawing 

2\5 means is a gate formed in one of the sides 
of said channel, said gate being in advance 
of its pivotal axis in relation to the direc- 
tion of travel of said part of said conveyor 
span and so mounted as to pivot into and 

30 out of said channel. 

5. A letter conveyor system as claimed in 
Claim 4 in which said means for supplying 
said storage means with information is an 
electric sensing device, the signal excited in 

35 said sensing device by at least one code 
mark on said given letter constituting said 
information supplied to said storage means. 

6. A letter conveyor system as claimed 
in Claim 5 including electronic memory 

40 means electrically connected between said 
sensing device and said storage means, said 
memory means emitting one of a few pre- 
determined signals in response to the appli- 
cation thereto of any one of a group of sig- 

45 nals forming a part of a large number of 
different, signals. 

7. A letter conveyor system as claimed in 
Claim 2 in which said given plane is gener- 
ally vertical. 

50 8. A letter conveyor system as claimed 
in Claim 2 including branch guiding means 
associated with each of said withdrawing 
means. 

9. A letter conveyor system as claimed 
55 in Claim 8 including means to halt the 

movement of a letter along said branch 
guiding means, and to impart further move- 
ment to such letter in a different direction. 

10. A letter conveyor system as claimed 
60 in Claim 8 in which each of said branch 

guiding means comprises a branch guide 
channel gradually diverging from said 
elongated channel in a direction similar to 
the direction of travel of said part of said 
65 conveyor span, letter halting means dis- 



posed at the outer end of said branch guide 
channel, one wall of said branch guide 
channel being terminated short of said 
letter-halting means to provide an opening 
in one side of said branch guide channel ad- 70 
jacent said letter-halting means, and means 
for directing letters halted by said letter- 
halting means through said opening. 

11. A letter conveyor system as claimed 
in Claim 10 in which said means for direct- 
ing letters through said opening comprises 
at least one member mounted for move- 
ment across the width of said branch guide 
channel towards and away from said open- 
ing, and means sensitive to the presence of 80 
a halted letter to actuate said member. 

12. A letter conveyor system as claimed 
in Claim 10 in which said means for direct- 
ing letters through said opening is a strip of 
fur secured to the inner surface of the wall 85- 
of said branch guide channel opposite said 
opening, the pile of said fur being deep and 

so lying that the individual fibres extend in 
the general direction of said letter-halting 
means. 90- 

13. A letter conveyor system as claimed 
in Claim 10 in which said letter halting 
meeins is an end wall secured across said 
outer end of said branch guide channel, and 
said means for directing letters through said 95" 
opening comprises a surface within said 
branch guide channel opposite said opening 
and inclining towards said opening. 

14. A letter conveyor system as claimed 

in Claim 13 in which said stations are 100" 
grouped in pairs along the length of said 
elongated channel, the branch guide chan- 
nels diverging from each pair of stations 
each defining subsequent to divergence from 
said elongated channel a path generally par- 105 
allel to but descending below the level of 
said elongated channel, the opening in each 
branch guide channel adjacent the end wall 
thereof in its side wall remote froni its com- 
panion branch guide chaimel. 110* 

15. A letter conveyor as claimed in 
Claim 8 in which branch guiding means 
comprises a branch guide channel gradu- 
ally diverging from said elongated channel 

in a direction similar to the direction of 115 
travel of said conveyor span, an end wall 
secured across the outer end of said branch 
guide channel, the bottom of said branch 
guide channel being terminated short of 
said end wall to provide an opening ad3a-i20 
cent said end wall. 

16. A letter conveyor system as claimed 
in Claim 2 in which said storage means 
comprises at least one actuator member 
pivotally mounted on the back of said con- 125 
veyor opposite each of said pusher mem- 
bers for pivotal movement transversely of 
said conveyor, a plurality of elongated 
bearing surfaces rigidly mounted parallel 
and opposed to the back of said part of 130 
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said conveyor span, said surfaces being dis- 
posed such that said actuator members may 
be pivoted into a position to rest on and 
slide along any one of' said bearing surfaces, 
5 means sensitive to the presence of an actu- 
ator member disposed adjacent each of said 
surfaces opposite a separate withdrawing 
means, and means to direct each of said 
actuator members onto a given bearing sur- 
10 face in response to said information. 

17. A letter conveyor system as claimed 
in Claim 16 in which said means for direct- 
ing said actuator members onto a given 
bearing surface comprises means for hold- 

ISing said actuator member in a generally 
horizontal plane in advance of said bear- 
ing surfaces, and gate means responsive to 
said information for pivoting said actuator 
member into sliding engagement with one 

20 of said bearing surfaces. _ 

18. A letter conveyor system as claimed 
in Claim 2 in which said part of said con- 
veyor span itself forms one wall of said 
channel. . 

25 .19. A letter conveyor system as claimed 
in Claim 2 in which said given plane is 
generally horizontal, said part of said con- 
veyor span being above said channel. 

20. A letter conveyor system as claimed 
30 in Claim 19 in which each of said with- 
drawing means is movable into and out of 
said channel. 

21. A letter conveyor system as claimed 
in Claim 20 in which each of said with- 

35 drawing means is a gate formed in the bot- 
tom of said chaimel, said gate being in ad- 
vance of its pivotal axis in relation to the 
direction of travel of said conveyor span. 

22. A letter conveyor system as claimed 
40iJtt Claim 19 in which each of said withdraw- 
ing means is a gate formed in the bottom of 
said channel, said gate being mounted to 
the rear of its pivoted axis in relation to the 
direction of travel of said conveyor span 

45 and so mounted as to open downwardly. 

23. A letter conveyor system as claimed 
in Claim 2 in which letter-stacking means is 
associated with each of . said withdrawing 
means. 

50 24. A letter conveyor system as claimed 
in Claim 23 in which said letter-stacking 
means comprises an inclined surface, a 
deep, three-sided tray releasably mounted 
for movement down said track, said in- 

5jclined surface being so disposed in relation 
to said withdrawing means that letters 
withdrawn from said channel are deposited 
in said tray, and means sensitive to the 
height of a stack of letters in said tray to 

60 initiate downward movement of said tray. 
25. A letter conveyor system as claimed 
in Claim 24 in which movement of said tray 
is effected by means of an endless chain 
drive, said tray having mounted thereon 

65 hooks engagable with said chain drive, and 



in which said means sensitive to the height 
of a stack of letters in said tray is a photo- 
electric cell with an associated light source. 

26. A letter conveyor system as claimed 
in Claim 15 in which that part of said 70 
branch guide channel in which said open- 
ing is situated is longitudinally bisected into 

...two compartments by a partition; a gate* is 
mounted on that end of said' partition re- 
mote from said end wall for pivotal move- 75 
ment through an arc between the side walls 
of said branch guide channel, said gate be- 
ing actuated by said storage means in res- 
ponse to said information. 

27. A letter conveyor system as claimed 80 
in Claim 2 in which each of said withdraw- 
ing means comprises a guide plate defining 

a curved surface commencing within said 
channel and continuing out of said channel 
in the direction of travel of said conveyor 85 
span. 

28. A letter conveyor system as claimed 
in Claim 27 in which said storage means 
comprises a plurality of bands at least one 
of each of which is secured to one of said 90 
guide plates at one end thereof and to a 
selection plate at the other end thereof, said 
selection plates being mounted one resting 
upon another for reciprocal movement sub- 
stantially at right-angles to and across said 95 
given plane during a cycle of reciprocation. 

29. A lettei: conveyor system as claimed 
in Claim 28 in which said means for supply- 
ing said storiage means with information is 

an electric sensing device, the signal excited 100 
in said sensing device by at . least one code 
mark on said given letter constituting said 
information. 

30. A letter conveyor system as claimed 

in Claim 15 in which said stations are 105 
grouped in pairs along the length of said 
elongated channel, the two branch guide 
channels diverging from each pair of 
stations defining subsequent to divergence 
from said elongated channel adjacent and 10^ 
co-extensive paths generally parallel to and 
on the same lever as said elongated channel, 
the side walls of said two branch guide 
channels immediately adjacent one another 
constituting a single wall common to both 115 
branch guide channels, and in which there 
are two chutes extending downwardly from 
said single wall, one chute curving under 
the opening in the bottom of each of said 
two branch guide channels. 120 

31. A letter conveyor system as claimed 
in Claim 30 including letter-stacking means 
comprising two spaced annular tracks en- 
circling said two branch guide channels and 
said elongated channel, a plurality of boxes 125 
freely suspended between and for movement 
along said tracks, said tracks being so pos- 
itioned as to align said boxes with the out- 
let of each of said chutes. 

32. A letter conveyor system as claimed 130 
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in Claim 31 in which said boxes are each 
bisected by a vertical partition generally 
parallel with said elongated channel. 
33. A letter conveyor system substanti- 
S ally as hereinbefore described and as shown 
in the accompanying drawings. 



CARPMAELS & RANSFORD, 
Agents for Applicant, 
24, Southampton Buildings. 
Chancery Lane, London, W.C.2. 



Fxinted for Her 2^jesty's Stationery Office by Kingston Printers Ltd., Porumouth. 335/3.-— 1956. 
Published at The Patent Office, 25, Southaxapton Buildings, London, W.CZ, from which copies 

may be obtained. 



THIS PAGE BLANK (uspto) 



